PCT 



WORLD INTELLECTUAL PROPERTY ORGANIZATION 
Internationa] Bureau 




INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(51) International Patent Classification 6 : 
A61B 17/39 



A2 



(11) International Publication Number: WO 97/41786 

(43) International Publication Date: 1 3 November 1997 (13.1 1 .97) 



(21) International Application Number: PCT/US97/03537 

(22) International Filing Date: 6 March 1997 (06.03.97) 



(30) Priority Data: 

08/643,203 



6 May 1996 (06.05.96) 



US 



(71) Applicant (for all designated States except US): SOMNUS 
MEDICAL TECHNOLOGIES, INC. [US/USJ; 995 Benicia 
Avenue, Sunnyvale, CA 94086 (US). 

(71)(72) Applicant and Inventor: EDWARDS, Stuart, D. [US/US]; 
658 Westridge Drive, Portola Valley, CA 94028 (US). 

(74) Agent: DAVIS, Paul; Wilson Sonsini Goodrich & Rosati, 650 
Page Mill Road, Palo Alto. CA 94304-1050 (US). 



(81) Designated States: AL, AM, AT, AU, AZ, BA, BB, BG, BR, 
BY, CA, CH, CN. CU, CZ, DE, DK, EE, ES, FI, GB, GE, 
GH, HU, IL, IS, JP, KE, KG, KP, KR, KZ. LC, LK, LR. 
LS. LT, LU, LV, MD, MG f MK, MN, MW, MX, NO, NZ, 
PL, PT, RO, RU, SD, SE, SG, SI, SK, TJ, TM, TR, TT, 
UA, UG, US, UZ, VN, YU, ARIPO patent (GH, KE, LS, 
MW, SD. SZ, UG), Eurasian patent (AM, AZ, BY. KG, KZ, 
MD, RU, TJ, TM). European patent (AT, BE, CH, DE, DK, 
ES, FI, FR, GB. GR, IE, IT, LU, MC, NL, PT, SE), OAPI 
patent (BF, BJ, CF, CG, CI, CM, GA, GN, ML, MR, NE, 
SN, TD, TG). 



Published 

Without international search report and to be republished 
upon receipt of that report. 



(54) Tide: UVULA, TONSIL. ADENOID AND SINUS TISSUE TREATMENT DEVICE AND METHOD 

(57) Abstract 

An apparatus for ablating at least a portion 
of a uvula includes an electrode means with a 
proximal end, and an electrode means distal end 
sharpened sufficiently to pierce an exterior of the 
uvula without a retainer device supporting the 
uvula. An advancement and retraction means 
coupled to the electrode means is configured to 
advance the electrode means distal end through 
an exterior surface of the uvula and into an 
interior region of the uvula. The advancement 
and retraction means is configured to retract the 
electrode means distal end from the interior of the 
uvula. Handle means is coupled to the electrode 
means proximal end. Cabling means is coupled 
to the electrode means. The treatment is made 
by the use of RF energy. Aspiration and infusion 
means are provided. 




FOR THE PURPOSES OF INFORMATION ONLY 



Codes used to identify States party to the PCT on the front pages of pamphlets publishing international applications under the PCT. 



AL 


Albania 


ES 


Spain 


LS 


Lesotho 


SI 


Slovenia 


AM 


Armenia 


Fl 


Finland 


LT 


Lithuania 


SK 


Slovakia 


AT 


Austria 


FR 


France 


LU 


Luxembourg 


SN 


Senegal 


AU 


Australia 


GA 


Gabon 


LV 


I^tvia 


sz 


Swaziland 


A2 


Azerbaijan 


GB 


United Kingdom 


MC 


Monaco 


TD 


Chad 


BA 


Bosnia and Herzegovina 


GE 


Georgia 


MD 


Republic of Moldova 


TG 


Togo 


BB 


Barbados 


GH 


Ghana 


MG 


Madagascar 


TJ 


Tajikistan 


BE 


Belgium 


GN 


Guinea 


MK 


The former Yugoslav 


TM 


Turkmenistan 


BF 


Burkina Faso 


GR 


Greece 




Republic of Macedonia 


TR 


Turkey 


BG 


Bulgaria 


HU 


Hungary 


ML 


Mali 


TT 


Trinidad and Tobago 


BJ 


Benin 


IE 


Ireland 


MN 


Mongolia 


UA 


Ukraine 


BR 


Brazil 


IL 


Israel 


MR 


Mauritania 


UC 


Uganda 


BY 


Belarus 


IS 


Iceland 


MW 


Malawi 


US 


United States of America 


CA 


Canada 


IT 


Italy 


MX 


Mexico 


UZ 


Uzbekistan 


CF 


Central African Republic 


JP 


Japan 


NE 


Niger 


VN 


Viet Nam 


CC 


Congo 


KE 


Kenya 


NL 


Netherlands 


YU 


Yugoslavia 


CH 


Switzerland 


KG 


Kyrgyzslan 


NO 


Norway 


zw 


Zimbabwe 


CI 


Cote d'lvoire 


KP 


Democratic People's 


NZ 


New Zealand 






CM 


Cameroon 




Republic of Korea 


PL 


Poland 






CN 


China 


KR 


Republic of Korea 


PT 


Portugal 






CU 


Cuba 


KZ 


Kazakstan 


RO 


Romania 






CZ 


Czech Republic 


LC 


Saint Lucia 


RU 


Russian Federation 






DE 


Germany 


U 


Liechtenstein 


SD 


Sudan 






DK 


Denmark 


LK 


Sri Lanka 


SE 


Sweden 






EE 


Kslonia 


LR 


Liberia 


SG 


Singapore 







WO 97/41786 



PCTYUS97/03537 



TTVITLA. TONSIL. ADENOID AND SINUS TISSUE TREATMENT 
DEVICE AND METHOD 

RELATIONSHIP TO COPENDING APPLICATIONS 

The present application is a continuation of Prior Application, 
Application No. 08/31 1,097 filed September 23, 1995, which is a continuation in 
part of copending application Serial No. 07/929,638 filed August 12, 1992, 
Serial No. 08/012,370 filed February 2, 1993 (Patent No. 5,370,675), Serial No. 
08/062,364, filed May 13, 1993, Serial No. 08/061,647, filed May 13, 1993, 
Serial No. 08/061,072 filed May 14, 1993 (Patent No. 5,385,544) and Serial No. 
08/239,658 filed May 9, 1994. The entire contents of each of the above 
applications being hereby incorporated by reference. 

FIELD OF THE INVENTION 

This invention relates generally to a method and device for the treatment 
of the uvula, tonsils, adenoids and sinus tissue. In particular, the invention 
relates to a RF ablative device and method for treatment of the uvula, tonsils, 
adenoids, or sinus tissue. 

BACKGROUND OF THE INVENTION 

Treatment of cellular tissues usually requires direct contact of target 
tissue with a medical instrument, usually by surgical procedures exposing both 
the target and intervening tissue to substantial trauma. Often, precise placement 
of a treatment probe is difficult because of the location of a target tissue in the 
body or the proximity of the target tissue to easily damaged, critical body 
organs, nerves, or other components. 

Destruction of cellular tissues in situ has been used in the treatment of 
many diseases and medical conditions alone or as an adjunct to surgical removal 
procedures. It is often less traumatic than surgical procedures and may be the 
only alternative where other procedures are unsafe. Ablative treatment devices 



have the advantage of using a destructive energy which is rapidly dissipated and 
reduced to a non-destructive level by conduction and convection forces of 
circulating fluids and other natural body processes. 

Microwave, radio frequency, acoustical (ultrasound), and light energy 
(laser) devices, and tissue destructive substances have been used to destroy 
malignant, benign and other types of cells and tissues from a wide variety of 
anatomic sites and organs. Tissues treated include isolated carcinoma masses 
and, more specifically, organs such as the prostate, glandular and stromal 
nodules characteristic of benign prostate hyperplasia. These devices typically 
include a catheter or cannula which is used to carry a radio frequency electrode 
or microwave antenna through a duct to the zone of treatment and apply energy 
diffusely through the duct wall into the surrounding tissue in all directions. 

The copending applications disclose an ablative medical probe generally 
for penetrating body tissues for medical purposes and a radio frequency medical 
treatment with optical viewing capabilities. 

This RF ablative technology can now be extended to the treatment of 
uvulas, tonsils, adenoids and sinuses. Many people suffer from inflamed tonsils 
and adenoids. In addition, many people suffer from sinus problems. In the past, 
all of these conditions could be treated using surgery. The surgery, however, 
caused discomfort to the patient and caused bleeding. In addition, surgery 
required a several day stay at a hospital which is quite expensive. 

OBJECTS AND SUMMARY OF THE INVENTION 

It is therefore an object of the present invention to provide a method of 
treating uvula, tonsil, adenoid and sinus tissue which minimizes bleeding and 
trauma to surrounding tissues. 

It is another object of the present invention to provide a device for 
treating uvula, tonsil, adenoid and sinus tissue which has a disposable electrode. 
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It is another object of the present invention to provide a method of 
treating uvula, tonsil, adenoid and sinus tissue in which a medical treatment 
device is routed through the nasal passages to treat the tissues. 

These and other objects of the present invention are provided by a 
method for medical ablation of tissue to reduce the size and mass of said tissue 
having the steps of: a) inserting a probe through a body opening and moving the 
probe into close proximity to the tissue, the probe having an electrode enclosed 
within an insulating sleeve axially moveable thereon and bendable therewith; b) 
extending said sleeve and said electrode out of said probe and penetrating said 
tissue; c) retracting said sleeve from the terminus of the electrode to expose a 
predetermined electrode area for ablation; and d) applying RF energy to the 
tissue surrounding the exposed electrode area to effect ablation of said tissue. A 
device for treating tissue is also disclosed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a sagittal view of a human head showing the location of the 
uvula, the tonsils, the adenoids and the sinus tissues. 

Fig. 2 is a front view of a mouth showing the orientation of the uvula and 

tonsils. 

Fig. 3 is a planar view of a stylet ablation device of this invention. 
Fig. 4 is a top view of the handle top plate of the stylet ablation device 
shown in Fig. 3. 

Fig. 5 is a fragmentary cross-sectional view of the manual control portion 
of the handle of the stylet ablation device shown in Fig. 3 taken along the line A- 
Ain Fig. 3. 

Fig. 6 is a fragmentary cross-sectional view of the tip of the stylet 
ablation device such as that shown in Fig. 3 with the stylet retracted into the tip. 

Fig. 7. is a fragmentary cross-sectional view of the tip of the stylet 
ablation device shown in Fig. 3 with the electrode and sleeve extended from the 
tip. 
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Fig. 8 is a front view of a patient's mouth wherein an uvula is being 
reduced by the ablative method of the present invention. 

Fig. 9 is an isometric view of the device of the present invention for 
treating uvulas, tonsils, adenoids and sinus tissues. 

Fig. 10 is an expanded fragmentary cut-away side view of the probe end 
of the device shown in Fig. 9 having a retracted fiber optic, a retracted electrode, 
and a steering mechanism. 

Fig. 1 1 is an expanded fragmentary cut-away side view of the probe end 
of the device shown in Fig. 9 having an extended fiber optic, an extended 
electrode and a steering mechanism. 

Fig. 12 is an expanded fragmentary cut-away side view of the probe end 
of the device shown in Fig. 9 having a bipolar electrode and a fiber optic. 

Fig. 13 is an expanded fragmentary cut-away side view of the probe end 
of the device shown in Fig. 9 having a hollow electrode and a fiber optic housed 
within the electrode. 

Fig. 14 is an expanded fragmentary side view of one embodiment of a 
monopolar electrode which is used in the present invention. 

Fig. 15 is an expanded fragmentary side view of another embodiment of a 
monopolar electrode. 

Fig. 16 is an expanded fragmentary side view of another embodiment of a 
monopolar electrode. 

Fig. 17 is a fragmentary expanded cross sectional view of the device 
shown in Fig. 9 taken along line A-A. 

Fig. 18 is a sagittal view of a human head showing the device of the 
present invention having a monopolar pincher electrode being used to treat a 
tonsil. 

Fig. 19 is a front view of a mouth showing the device of the present 
invention being used to treat a pair of tonsils with one monopolar electrode. 

Fig. 20 is a sagittal view of the head of a person showing the device of 
the present invention being used to treat an enlarged adenoid. 
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Fig. 21 is a sagittal view of a head of a person showing the device of the 
present invention being used to treat rear sinus tissue. 

Fig. 22 is a sagittal view of a head of a person showing the device of the 
present invention being used to treat frontal sinus tissue. 

Fig. 23 is a sagittal view of the head of a person showing the device of 
the present invention being used to treat the uvula. 

DETAILED DESCRIPTION OF THE INVENTION 

To understand the device and method of the present invention, a brief 
look at the anatomy of a human head is needed. Fig. 1 shows a sagittal view of a 
human head 1 . A nose 3 is shown which allows a surgeon access to nasal 
passages 13. A mouth 2 is also shown. Through the mouth 2, the palate 4 is 
located. At the end of the palate 4, the uvula 6 is located. The uvula 6 can be 
accessed either through the mouth 2 or through the nose 3. Located in the 
mouth 2 behind the tongue 10 is the tonsils 8. Only one tonsil is shown in this 
figure. The nasal passages 13 have openings 16 and 1 8 which lead to the frontal 
sinus 15 and sphenoidal sinus 17, respectively. In addition, adenoid tissue ! can 
also be accessed through the nasal passages !. 

Many problems and diseases can arise within the mouth and nose. For 
example, a condition known as tonsillitis (i.e., inflamed tonsils) can occur. Also, 
sinusitis (i.e., inflamed sinus tissues) can also occur. In addition, people develop 
inflamed adenoids. A person may also have a uvula which is inflamed or needs 
to be reduced to prevent snoring. 

In the past, surgical procedures were available to deal with all of these 
problems. However, surgery has many risks and causes bleeding. The devices 
and methods of the present invention can cure the above health problems and 
reduce recovery time and bleeding. 

The first embodiment of the present invention is used for reducing uvular 
tissue to prevent snoring. 
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Fig. 2 shows a front view of a patient's mouth. The cone shaped piece of 
tissue which hangs down from the palate in the back of the mouth 2 is called the 
uvula 6. In addition, for reference, a tongue 10 and a pair of tonsils 8 are shown 
in relation to the uvula 6. 

Certain patients lie on their backs when sleeping and at certain times may 
breathe through their mouth. The movement of the air through the mouth to the 
lungs may cause the uvula 6 to vibrate and generate a hard, raspy sound that can 
be very loud at times. This sound is often referred to as a snore. The sleeping 
patient may not even be aware of snoring until informed by others. In certain 
other patients, the uvula 6 is large enough to hang down over the throat, 
effectively blocking the flow of air to the lungs. The patient then gasps for air 
and possibly wakes up startled and rolls over. Thus, snoring and its problems 
can be uncomfortable to the patient and certainly disquieting to the patient's bed 
partner as well. 

Apart from the physical, external devices used to wake up the patient, or 
at least cause the snorer to roll over, there are surgical procedures that can be 
performed. A uvulectomy or partial uvulectomy can be performed to remove all 
or part of a patient's uvula. Any surgery, however, has its inherent risks, no 
matter how fit and healthy the patient may be. Also, the recovery time is 
extensive due to the bleeding and suturing that must be performed during the 
surgery. In addition, considerable pain and discomfort is caused to the patient. 
This conventional uvulectomy can be performed by normal scalpel excising or 
possibly by use of a strong laser light which is used to destroy part or all of the 
uvula tissue. 

In order to decrease the pain, discomfort and recovery time of the 
patient, radio frequency (RF) or microwave ablative techniques can be used. In 
a RF ablative technique, and RF signal from an electrode placed inside the uvula 
tissue heats the tissue. The cells are heated to a point where the cells burst and 
die. In fact, the RF ablative technique causes a small lesion within the uvula 
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which is absorbed by the body. Thus, no external bleeding occurs and no 
suturing is required. Also, the uvula size is decreased. 

The medical ablation method utilized in this invention is uniquely superior 
for localized therapeutic ablation to remove or reduce undesired tissue masses in 
5 uvulas in order to reduce snoring. 

To fully understand this method of reducing snoring using ablation, a 
description of an ablation device, as disclosed in the copending applications, 
follows. 

Now, the particular structure of the ablation device will be described with 

10 reference to Figs. 3 and 4. Fig. 3 is a planar view of the ablation device. The 

device generally has a handle portion 20 and a delivery tube portion 22. A stylet 
sleeve manual control tab 26 and a stylet electrode manual control tab 24 are 
mounted for sliding engagement in slots 52 and 54 of a handle top plate 23 (Fig. 
4). Index markings 28 indicate the relative angle of orientation of the stylet with 

15 respect to a stylet angle indicator 30. The angle indicator 30 can be a bubble in a 

curved transparent tube, a weighted pivot dial indicator or an electronic angle 
indicator. The position of distal edges 32 and 34 of the tab slides 24 and 26 with 
their respective gauge reference strips 36 and 38 show the relative positions of a 
stylet electrode 58 and a sleeve 62 shown in Figs. 5 and 6. A more detailed 

20 description of the operation of the tab slides and reference gauge is below. 

Connectors for a fiber optic connector 42, a RF power connector 44, and 
an ohmic resistance connector 46 extend from the proximal end of the handle 
portion 20. The connectors connect the ablative device of the present invention 
to a light source, a power source and a detector, respectively. 

25 Fig. 4 is a top view of the handle top plate 23 of the ablation device 

shown in Fig. 3. As discussed above, slots 52 and 54 receive the respective tabs 
24 and 26 for sliding engagement therein. Slot 50 receives the stylet angle 
indicator 30. The reference strips 36, 38 are also shown. 
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Now the structure of the manual tabs 24, 26 will be described. Fig. 5 is a 
fragmentary cross-sectional side view of the manual control portion of the handle 
of the stylet ablation device shown in Fig. 3, taken along the line A- A. 

Since Fig. 5 is a side view, only the electrode manual control tab 24 is 
shown since the sleeve manual control tab 26 is directly behind the electrode 
manual control tab 24. The electrode manual control tab 24 is connected to an 
electrode connector 56. The electrode connector 56 is in turn connected to an 
electrode 58. Although not shown, the electrode 58 would also be electrically 
connected to the RF power connector 44 and the ohmic resistance connector 46. 
The electrode 58 slides inside of a sleeve 62. The sleeve 62 is connected to a 
sleeve connector 60 which in turn is connected to the sleeve manual control tab 
26. Thus, the electrode 58 and the sleeve 62 slide relative to each other. 

The electrode 58 is preferably made of a flexible, shape memory metal 
such as nickel-titanium alloy or tempered steel, but may be of any material which 
will conduct RF power. The sleeve 62 is preferably made of a highly 
conformable insulating plastic material such as polyamide. Now, the operation 
of the tabs 24, 26 will be described. 

Simultaneous forward or rearward movement of both manual control 
tabs 24 and 26 cause the simultaneous advancement and retraction of both the 
electrode 58 and the sleeve 62. If the electrode manual control tab 24 is moved 
alone, then the electrode 58 slides within the sleeve 62 and either retracts into or 
extends out of the sleeve 62. Similarly, if only the sleeve manual control tab 26 
is moved, the sleeve slides over the electrode. The reference strips 36 and 38 
provide reference points for controlled positioning of the electrode manual 
control tab 24 and the sleeve manual control tab 26, permitting precise, 
independent positioning of both the electrode 58 and the sleeve 62 for controlled 
ablation of the uvula as is explained in greater detail below. 

Fig. 6 is a cross-sectional view of the tip of the ablation device such as 
that shown in Fig. 3 with the stylet retracted into the tip of a needle 74 for initial 
insertion to a position accessible with a straight needle. The electrode tip 70 is 
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positioned behind the leading sharpened tip 72 of the needle 74. The insulating 
sleeve tip 76 is positioned just behind the leading edge of the electrode tip 70. 

When the electrode 58 is a hollow tube, it can be a conduit for aspiration 
during treatment, liquid delivery, or in the embodiment shown, a housing for a 
5 fiber optic strand 78. The polished fiber optic tip 80 is positioned behind the 

electrode tip 70 to facilitate viewing of the tissue surrounding the electrode tip 
during insertion. 

Fig. 7 is a cross-sectional view of the tip of the stylet ablation device 
shown in Fig. 6 with the electrode and sleeve extended out of the needle 74. this 

10 embodiment shows a needle 74 having a straight configuration. The needle 74 

can also be curved. The sleeve 62 is initially in the dotted line position 84 in 
which it covers the electrode. Following insertion of the needle 74 into the body 
to the specific site to be ablated, the sleeve 62 is retracted from a selected 
portion of the electrode 58 to expose the specific electrode area required to form 

1 5 a lesion of the desired size. The retraction of the sleeve 62 is controlled by the 

sleeve manual control tab 26 as described above. 

Fig. 8 shows a front view of a patient's mouth with the RF ablation 
device being used to treat an uvula 6 according to the present method. The 
patient opens his/her mouth 2 and the tongue is held down. The RF ablative 

20 device with the handle portion 20 is positioned so that the needle 74 is near the 

uvula 6. The sleeve 62 and electrode 58 are then extended out of the needle 74 
and into the uvula 6. Then, the electrode 58 is exposed by a desired distance, 
depending on the amount of the uvula to be ablated. Then, RF or microwave 
energy is sent through the electrode 58 and causes an internal lesion within the 

25 uvula 6. Once this internal lesion is absorbed by the body, the size of uvula 6 

decreases and further snoring problems are eliminated. 

Now, another embodiment of the present invention will be described 
which can be used to treat tonsil tissue, adenoid tissue, sinus tissue and even 
uvula tissue. Both a device for treating the tissues and a method of treating the 

30 tissues will be described. 
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Fig. 9 shows a planar view of another embodiment of a device for 
treating uvula, tonsil, adenoid and sinus tissue. This embodiment has many 
similar parts to the first embodiment and like parts will be designated by like 
numerals. The handle portion 90 is connected to a probe 92, which has a handle 
end 94 and a probe end 96. This device has the same tabs 24, 26 which control 
an electrode 122 and a sleeve 124. Thus, the operation of the tabs 24, 26 will 
not be described here. One difference in this embodiment is that the electrode 
122 is disposable so that the tabs 24, 26 and the other controller structure are 
mounted on a surface 109 which opens up on hinges 110. The controller will be 
described below with reference to Fig. 17. 

The device of this embodiment also has an impedance meter 112 and a 
temperature meter 114 which are incorporated into the handle 90. Both meters 
1 12 and 1 14 are electrically connected to the RF power supply lead 44 to supply 
feedback data. These meters allow the surgeon to accurately control the 
treatment. 

The handle 90 also has a trigger 106 and trigger guard 108 which control 
the energization of the RF power source. The handle 90 also has a viewing 
scope 98 which is connected by a hinge 100 to the handle 90 so that the viewing 
scope 98 is adjustable. The viewing scope 98 is connected to the fiber optic 78 
which allows the surgeon to view the treatment at all times. The handle 90 also 
has a horizontal steering control wheel 102 and a vertical steering control wheel 
104. The operation of the wheels will be described below with reference to Fig. 
10. 

Fig. 10 is an expanded cut-away side view of the probe end 96 of the 
device shown in Fig. 9. The probe end 96 is not sharpened in this embodiment 
so that it can follow a route through the sinus passages without puncturing any 
tissue. In this embodiment, any tissue puncturing which is required is done by a 
sharpened tip 126 of the electrode 124. Inside of the probe end 96, there is the 
electrode 124 with a sharpened tip 126, a sleeve 122 around the electrode, and a 
fiber optic 78. The sleeve 122 is thin compared to the electrode and located 
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behind the sharpened tip 126 of the electrode. Thus, both the electrode 124 and 
sleeve 122 together can puncture tissue. Then the sleeve 122 can be retracted to 
expose the electrode 124. Also, the sleeve 122 can be retracted prior to tissue 
penetration. In addition, the sleeve 122 may be rigidly fixed to the, electrode 

5 124 so that a predetermined amount of the electrode 124 is always exposed. 

The sleeve 122 protects healthy tissue from damage during the treatment. For 
example, the sleeve 122 will protect the nasal passages during treatment of the 
adenoid tissue. There are also steering members which are connected to both of 
the steering wheels 102 and 104 by steering wires. Only the vertical control 

10 wires 1 1 8 and 120 and the vertical steering member 1 16 are shown. It should be 

understood that the horizontal steering member and steering wires work in the 
same way. The vertical steering member 1 16 is attached near the handle end 94. 
To steer the probe end 96 upwards, the vertical steering wheel 102 is turned and 
the upper steering wire 120 is pulled back which causes the flexible steering 

1 5 member 1 1 6 to bend upwards which causes the probe end 96 to bend also. 

Similarly, the probe end 96 can be adjusted downwards. It should be noted that 
the probe end 96, the electrode 124, the sleeve 122, and the fiber optic 78 are all 
somewhat flexible so they can bend. A more detailed description of the steering 
mechanism can be found in U.S. Patent Nos. 5,195,968 and 5,254,088 which are 

20 incorporated herein by reference. 

Fig. 1 1 shows the probe end 96 of Fig. 10 with the fiber optic 78, sleeve 
122 and electrode 124 extended out of the probe end. Fig. 12 shows another 
embodiment of the device which has bipolar electrodes 128 and 130 in a single 
sleeve 132, a fiber optic 78 and steering mechanisms. Unlike monopolar 

25 electrodes 124 which requires an external grounding plate, the bipolar electrodes 

are a first electrode 128 and a second electrode 130. The RF current goes from 
the first electrode 128 at a voltage V„ through the tissue to be treated and 
returns through the second electrode 130 at a voltage V 2 which is lower than V r 
The bipolar electrode can be used with the present invention equally as well as a 

30 monopolar electrode. 
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Fig. 1 3 shows another embodiment of the present invention which has a 
hollow monopolar electrode 134. The hollow monopolar electrode 1 34 is 
housed within a sleeve 135 as before. However, inside of the hollow monopolar 
electrode, a fiber optic 78 is located. As before, a steering mechanism is located 
within the probe end 96. 

Figs. 14, 15, and 16 show three different embodiments of a monopolar 
electrode. Fig. 14 is a pincher electrode 1 38 which is used to treat uvula or 
tonsil tissue. When the pincher electrode 138 is within the sleeve, it collapses. 
Then, when the sleeve is retracted, the pincher electrode 138 takes the shape 
shown. Similarly, Fig. 15 shows another embodiment of a pincher electrode 140. 
Fig. 16 shows an electrode 142 having two branches which is used to treat both 
tonsils in a single treatment. 

Fig. 17 is an expanded cross-sectional view of the device of Fig. 9 taken 
along line B-B and shows the hinged surface 109 of the handle which has the 
tabs 24, 26. As before, only the electrode tab 24 is shown since the sleeve tab 
26 is directly behind the other tab. The electrode tab 24 is connected to an 
electrode connector 150. The electrode connector 150 has an electrical contact 
146 which electrically connects the disposable electrode 124 to the connector 
150. The connector 150 has an electrical trace 144 which electrically connects 
the disposable electrode 124 to the RF connector 44 (not shown). The 
connector 150 also mechanically connects the disposable electrode 124 to the 
electrode tab 24. Similarly, the sleeve tab is connected to a sleeve connector 152 
by a sleeve contact 148 which connects to the sleeve 122. 

In operation, after the surgeon has guided the probe end 96 to near the 
target tissue, a disposable electrode 124 and sleeve 122 are placed within the 
device through the hinged surface 109. Once the electrode and sleeve are in 
place, the hinged surface 109 is closed and latched. When the hinged surface 
109 is closed and latched, the disposable electrode 124 and sleeve 122 are 
mechanically and electrically connected to the device. Once the treatment with 
the particular electrode is complete, the hinged surface 109 is opened and the 
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disposable electrode 124 and sleeve 122 are removed. Then another electrode 
can be inserted, or the device may be removed. 

The methods of treating tonsil tissue, adenoid tissue, sphenoidal sinus 
tissues, frontal sinus tissue and uvula tissue will now be described with reference 
to Figs. 18-23. Fig. 18 is a sagittal view of a head showing the probe 92 inserted 
through the mouth 2 to treat a tonsil 8. The probe end 96 is positioned by the 
surgeon near the tonsil 8 and the fiber optic 78, electrode 124 and sleeve 122 are 
extended out of the probe end 96. Then, the pincher electrode 138 is extended 
out of the sleeve 122 and surrounds the tonsil 8. Then, RF current flows 
through the electrode 124 and causes an internal lesion within the tonsil 8. If 
enough power is supplied to the tonsil 8, all of the tonsil tissue can be eliminated. 
In both cases, the temperature of the tissue must be raised to above 47° C for a 
sufficient time to cause death of the tissue cells. No significant bleeding occurs 
and the tonsil 8 has been treated. 

Similarly, in Fig. 19, the probe is inserted through the mouth 2 and the 
branched electrode 142 is used to treat both tonsils simultaneously. The 
branched electrode 142 has sharpened tips so that the electrodes can penetrate 
the tonsils and generate a RF current within the tonsil. Once again, the RF 
current creates a lesion within the tonsils. 

Fig. 20 shows the probe inserted through the nose 3 and the nasal 
passages 13 to treat adenoids 14. For this treatment, the fiber optic 78 is used to 
help the surgeon guide the probe end 96 to a location near the adenoid 14 using 
the steering wheels, if necessary. Once near the adenoid 14, the surgeon extends 
the fiber optic 78 and sleeve 122 out towards the adenoid 14. Then, the 
electrode 124 is extended out of the sleeve 122 until the sharpened tip 126 of the 
electrode penetrates the adenoid 14 to a desired depth. Then, the RF current is 
supplied to the tissue by the electrode and a lesion is formed within the adenoid. 
Once the body reabsorbs the lesion, the adenoid 14 shrinks or is eliminated. 

Fig. 21 shows the probe inserted through the nose ! an nasal passages 13 
to treat the sphenoidal sinus tissue 17. As before, the surgeon uses the steering 
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wheels 102 and 104 to adjust the direction of the probe end 96 and guide the 
probe end near the opening 1 8 of the sphenoidal sinus 17. Then, the fiber optic 
78 and sleeve 122 with electrode are extended through the opening 18 into the 
sphenoidal sinus. Then, the sharpened tip 126 of the electrode 124 is extended 

5 into the sinus tissue and the treatment is completed. Similarly, Fig. 22 shows the 

device inserted through the nose 3 and nasal passages 13 to treat the frontal 
sinus 15. Once again, the probe end 96 is adjusted using the steering wheels 102 
and 104 so that it is corrected positioned near the opening 16 of the frontal sinus 
1 5. As before, the fiber optic 78 and sleeve 122 are extended through the 

10 opening 1 6 and the sharpened tips 126 of the electrode 124 is extended into the 

tissue and RF power is supplied to treat the tissue. 

Fig. 23 shows the probe inserted through the mouth 2 to treat the uvula 
6. The probe end 96 is positioned near the uvula 6 and the fiber optic 78 and 
sleeve 122 are extended out. Then, the electrode 124 is extended out of the 

1 5 sleeve and the sharpened tip 126 of the electrode penetrates the uvula and 

treatment is carried out. 

While the invention has been described with reference to specific 
preferred embodiments, it will be understood by those skilled in the art that 
various changes may be made and equivalents may be substituted for elements 

20 thereof without departing from the true spirit and scope of the invention. In 

addition, many modifications may be made without departing from the essential 
teachings of the invention. 

The foregoing description of a preferred embodiment of the invention has 
been presented for purposes of illustration and description. It is not intended to 

25 be exhaustive or to limit the invention to the precise forms disclosed. Obviously, 

many modifications and variations will be apparent to practitioners skilled in this 
art. It is intended that the scope of the invention be defined by the following 
claims and their equivalents. 
What is claimed is: 
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CLAIMS 

1 . An apparatus for ablating at least a portion of a uvula, 
comprising: 

electrode means including a proximal end, an electrode means distal end 
sharpened sufficiently to pierce an exterior of the uvula and an electrode means 
energy delivery surface, wherein the electrode means energy delivery surface has 
a sufficient length when positioned in an interior of the uvula to create an 
ablation volume in the interior of the uvula while preserving an exterior mucosal 
surface of the uvula; 

an advancement and retraction means coupled to the electrode means and 
configured to advance the electrode means distal end through the exterior 
surface of the uvula and into the interior of the uvula, the advancement and 
retraction means being further configured to retract the electrode means distal 
end from the interior of the uvula; 

handle means coupled to the electrode means proximal end; and 

cabling means coupled to the electrode means. 

2. The apparatus of claim 1, further comprising: 

an infusion medium means coupled to the electrode means and 
configured to supply an infusion medium to the electrode means distal end. 

3. The apparatus of claim 1, further comprising: 
visualization means coupled to the electrode means and configured to 

provide visualization of at least a portion of the uvula. 

4. The apparatus of claim 1, further comprising: 
an energy source means coupled to the cabling means. 
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5. The apparatus of claim 1, wherein the electrode means is a RF 
electrode means configured to be coupled to an RF energy source means. 

6. The apparatus of claim 1, wherein the electrode means is a 
bipolar RF electrode means configured to be coupled to an RF energy source 
means. 

7. The apparatus of claim 1 , wherein the electrode means is a 
monopolar RF electrode means configured to be coupled to an RF energy source 
means, wherein the apparatus further includes a groundpad electrode means. 

8. The apparatus of claim 5, further comprising: 

aspiration means coupled to the RF electrode means and configured to 
remove a aspiration medium from the uvula. 

9. The apparatus of claim 1 , further comprising: 
insulation means coupled to the electrode means. 

1 0. The apparatus of claim 1 , further comprising: 

tab control means coupled to the electrode means and configured to 
indicate an advancement distance or a retraction distance of the electrode means 
into and out of the uvula. 

11. Aji apparatus for ablating at least a portion of a uvula, 
comprising: 

an RF electrode including a proximal end and a distal end sharpened 
sufficiently to pierce an exterior of the uvula, and an electrode energy delivery 
surface, wherein the electrode energy delivery surface has a sufficient length 
when positioned in an interior of the uvula to creat an ablation volume in the 
interior of the uvula while preserving an exterior mucosal surface of the uvula; 
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an advancement and retraction device coupled to the electrode and 
configured to advance and retract the electrode distal end into and out of an 
interior region of the uvula, wherein the advancement and retraction device is 
configured to advance the electrode distal end into the interior of the uvula 
without extending through the uvula; 

a handle coupled to the electrode; and 

a cable coupled to the electrode . 

12. The apparatus of claim 11, further comprising: 

an infusion medium source coupled to the electrode and configured to 
supply an infusion medium to the electrode distal end. 

1 3 . The apparatus of claim 1 1 , further comprising: 

a visualization device coupled to the electrode and configured to provide 
visualization of at least a portion of the uvula. 

14. The apparatus of claim 1 1, further comprising: 
an RF energy source coupled to the electrode. 

1 5 . The apparatus of claim 1 1 , further comprising: 
an aspiration source coupled to the RF electrode. 

16. The apparatus of claim 1 1, wherein the handle comprises, an 
insulator positioned in a surrounding relationship to at least a portion of an 
exterior of the electrode. 
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